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Atsushi Akai, MD, Hiroyuki Okamoto, MD, PhD, Kunihiro Shigematsu, MD, PhD,
Tetsuro Miyata, MD, PhD, and Toshiaki Watanabe, MD, PhD, Tokyo, Japan
Calciphylaxis, a systemic disorder seen in 1%-4% of patients with end-stage renal disease, is a cause of penile ischemic
gangrene. We present a case of successful revascularization surgery for penile calciphylaxis. An arterial bypass to the deep
dorsal penile vein relieved the rest pain and stopped expansion of the gangrenous lesion. (J Vasc Surg 2013;58:1665-7.)Penile ischemic gangrene is a rare presentation of
peripheral artery disease.1-3 Branches of internal iliac,
external iliac, and femoral arteries provide an arterial blood
supply to the penis. It is because of this rich vascular
network that ischemic gangrene rarely occurs in the penis
compared with other extremities.
Calciphylaxis is a systemic disorder seen in 1%-4% of
patients with end-stage renal disease, and it is characterized
by medial calciﬁcation and intimal ﬁbrosis of medium and
small arteries.4,5 Progressive cutaneous necrosis is a charac-
teristic clinical presentation of calciphylaxis, and it generally
affects the distal extremities, buttocks, and thighs, and
sometimes the penis.6,7 Karpman et al reviewed 34 cases
of penile calciphylaxis and reported an extremely poor
prognosis for these patients, who had an overall mortality
rate of 64%.8
We here present a case of a peripheral artery disease
with diabetes mellitus and end-stage renal disease compli-
cated by severe condition “calciphylaxis,” and successful
revascularization for penile ischemic gangrene.
CASE REPORT
A 36-year-old man with diabetes mellitus and end-stage renal
disease was hospitalized because of bilateral toe necrosis with rest
pain. He had a 24-year history of type 1 diabetes, and the duration
of hemodialysis was 4 years. On admission, his serum calcium
phosphate product was 56 mg2/dL2, and his parathyroid hormone
(PTH) level was not elevated. The angiogram of his lower limbs
revealed severe arteriosclerotic changes, and we performed bilateral
distal popliteal artery to posterior tibial artery bypasses. The oper-
ations achieved successful limb salvage, and after the operations, he
had been treated with low dose aspirin and clopidogrel sulfate
without any anticoagulation. During treatment of the lower limbs,
the patient presented penile gangrene with severe rest pain, whichthe Division of Vascular Surgery, Department of Surgery, Graduate
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and cholesterol embolization, and computed tomography and
ultrasound examination revealed marked calciﬁcation of the penile
arteries. Despite conservative therapy including local wound care,
antibiotics, and pain control, the penile gangrene, which at ﬁrst
had been limited to the glans penis, expanded rapidly. Thirty
days later, the gangrenous lesion involved approximately 90% of
the penis and expanded day by day although, the surrounding
skin or subcutaneous tissue seemed viable (Fig 1). The clinical
presentation indicated penile calciphylaxis. We considered penile
revascularization necessary to stop the progression of the necrosis
and relieve pain.
In the present case, however, the dorsal penile arteries and
corpora cavernosal arteries were unsuitable for anastomosis
because of calciﬁcation. Arterialization of the deep dorsal penile
veins is a surgical approach to vasculogenic erectile dysfunction
and reported to increase blood supply to the cavernous body.
We considered that arterial bypass to the deep dorsal penile vein
would improve the blood supply to the penis and surrounding
skin. We performed a left femoral artery to deep dorsal penile
vein bypass using a reversed lesser saphenous vein graft. We
exposed the deep dorsal penile vein marked preoperatively by
ultrasonography at the root of the penis. Proximal and distal
anastomoses were end-to-side anastomoses, and the vein graft
was subcutaneously tunneled. The operation immediately relieved
the rest pain and also stopped expansion of the gangrenous lesion.
Postoperative computed tomography showed improved blood
supply compared with the preoperative one (Fig 2). The
surrounding skin ulcer healed in 2 months, and after debridement
of necrotic tissue, the wound became a urethral ﬁstula (Fig 3). The
patient was discharged 2 months after the operation. Pathologic
examination of necrotic tissue demonstrated marked calciﬁcation
and thrombosis of small arteries.
DISCUSSION
Though clinical limb ischemia is a common complica-
tion of diabetes with end-stage renal disease, ischemic
penile gangrene is much rarer because of the rich vascular
network of the penis.1-3 Calciphylaxis is an important cause
of ischemic penile gangrene.6-8 Karpman et al reviewed 34
cases and suggested that the incidence of penile calciphy-
laxis had been underestimated because other terms, like
penile gangrene, ischemic penile necrosis, and so on, had
been used to describe penile calciphylaxis.8 Calciphylaxis
is a rare but fatal disorder characterized by calcium depo-
sition with secondary ﬁbrosis and thrombosis in small1665
Fig 1. Necrosis expanded to the scrotum.
Fig 2. A, Computed tomography before operation. B, Computed
tomography after operation. C, Improved blood ﬂow of scrotum
skin (small arrow) via vein graft (big arrow).
Fig 3. Urethral ﬁstula after debridement.
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involved in arteriosclerosis.9,10 However, histopathologic
features of calciphylaxis are sometimes referred to as
a calciﬁc thrombogenic microangiopathy; the pathogenesis
of calciphylaxis remains unclear.10 Calciphylaxis is diag-
nosed on the basis of clinical presentation, abnormal labo-
ratory results, and pathologic ﬁndings. Penile ischemic
gangrene can be caused by various conditions other than
calciphylaxis. According to the literature, there have been
cases related to cholesterol embolization resulting from
internal iliac and global pelvic circulation ligation as part
of aortic/iliac aneurysmal repair.11,12 Hence, exclusion of
other diseases is also important diagnosing penile calciphy-
laxis. Although some clinicians have suggested calcium
phosphate product more than 70 mg2/dL2 and elevated
PTH level as useful information in diagnosing calciphy-
laxis,13 according to the review of 47 patients with calci-
phylaxis reported in the literature, only one-third of the
patients had calcium phosphate product levels greater
than 70 mg2/dL2 and 17.5%t did not have increased
PTH levels.14
In the present case, although the calcium phosphate
product was less than 70 mg2/dL2, the patient had already
been treated with sevelamer hydrochloride. We made the
diagnosis of calciphylaxis on the basis of typical clinical
presentation, exclusion of other diseases including choles-
terol embolization and coagulation abnormalities, and
ﬁnally the pathologic ﬁndings.
Penile gangrene in a patient with diabetes and end-
stage renal disease has been thought a sign of extremely
poor prognosis. Stein et al reported a series of seven cases
of ischemic penile gangrene with a 71% mortality rate.2
Because of extremely poor prognosis, most investigators
have recommended conservative therapy as a basic
strategy.2,15 Some authors of other case series reports
recommend penectomy as a useful option for patients
with low operative risk.3
We found only one case of revascularization for penile
ischemic gangrene in the literature. Tu et al performed an
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gangrene.16 They selected the deep dorsal vein as an
outﬂow recipient because the dorsal penile artery and
corpora cavernosal artery were unsuitable for anastomosis
because of severe arteriosclerotic changes. They concluded
that arterial bypass to the deep dorsal penile vein may be
a valid alternative to penectomy in carefully selected
patients.
We also performed arterialization of the deep dorsal
penile vein, and the operation resulted in pain relief and
wound healing. In cases of critical limb ischemia, minor
amputations without revascularization frequently result in
further necrosis.
A similar outcome could occur in the penis, which is
why we decided on revascularization instead of simple
penectomy. Revascularization was effective in stopping
progression of the gangrenous lesion, but there are signif-
icant limitations of this treatment modality for penile
ischemic gangrene. Large clinical trials are difﬁcult because
penile ischemic gangrene is very rare, and most patients will
not be candidates for revascularization because of their
extremely poor prognosis. Another signiﬁcant problem is
that there is no useful parameter like skin perfusion pres-
sure to evaluate the necessity of revascularization and assess
the effect of revascularization.CONCLUSIONS
Calciphylaxis is a severe complication of peripheral
artery disease with diabetes mellitus and end-stage renal
disease. Arterial bypass to the deep dorsal penile vein can
be an efﬁcacious therapeutic approach to ischemic penile
gangrene because of calciphylaxis.REFERENCES
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